For better understanding of the previous works on PM phenomenon based on organic or organic/inorganic hybrid materials, the schematic micro morphology of active layers for previous reported PM photodetectors are shown in Figure S1 . [7, 8] ; c, polymer matrix with organic ligand coated nanoparticles (colloidal quantum dots) [9, 10] ; d, donor/accepter system with additionally doped trap material [11] [12] [13] [14] .
The absorption spectra of neat P3HT and PC 71 BM films as well as the blend films with different PC 71 BM doping weight ratios are shown in Figure S2 . It can be seen that the absorption spectra of the blend films are the superposition of the absorption spectra of neat P3HT and neat PC 71 BM. The optical field distribution in the active layer of device A is simulated and shown in Figure   S3a . It is apparent that the optical field intensity near the Al side in the wavelength range from 490 nm to 570 nm (i.e., the strong absorption wavelength range of P3HT) is much lower than that in other wavelength range. The rapid decay of the incident optical field intensity along with the propagation in the active layer should be attributed to the strong absorption of P3HT in this wavelength range. In other wavelength range, the decay of incident light intensity is much slow along with light propagation in the active layer, resulting in a distinct interferometry fringes formed between the incident light and reflected light.
In order to investigated the influence of optical field distribution on the exciton generation rate in the active layer of PM type PPDs, the corresponding exciton generation rate as a function of the light propagation distance (position in active layer) in device A is simulated and shown in Figure   S3b . For 520 nm light, it is apparent that the exciton generation rate is relatively high near the ITO anode side due to the strong absorption of P3HT at 520 nm. A distinct reduce trend of the exciton generation rate along with the increase of the light propagation distance is observed due to the decay of optical field distribution. Therefore, the exciton generation rate near the Al cathode side is rather low, resulting in the limited number of trapped electrons in PC 71 BM and weaken hole tunnelling injection assisted by the limited trapped electrons in PC 71 BM near the Al cathode side.
The simulated results can well explian the distinct dip of the EQE spectrum for device A in the strong absorption spectral range of P3HT. As for 380 nm and 625 nm incident light, the exciton generation rate versus light propagation distance (position in active layer) curves well accords with the optical field distribution. The peaks of exciton generation rate in the curves should be attributed to the enhanced interferometry between incident light and reflected light from Al cathode.
In order to further demonstrate that the enhanced hole tunneling injection is assisted by trapped electrons in PC 71 BM near Al cathode, rather than inherent interfacial or bulk traps, the J-V characteristic curves of ITO/PEDOT:PSS/P3HT/LiF/Al device (neat P3HT as the active layer)
were measured in dark and under 520 nm illumination with an intensity of 7.6 10 -6 W cm -2 , as shown in Figure S4 . The dark and light J-V characteristic curves are almost entirely coincidence, which means that this device almost can't exhibit any photoresponse. Therefore, the observed PM phenomenon in device A, B and C should be attributed to the enhanced hole tunneling injection assisted by trapped electrons in PC 71 BM near Al cathode. It is apparent that the 520 nm light generated exciton generation rate near the Al (2) 
